Differential expression of manganese peroxidase and laccase in white-rot fungi in the presence of manganese or aromatic compounds.
White-rot fungi (basidiomycetes) play an important role in the degradation of lignin which is, beside cellulose, the major compound of wood. This process is catalyzed by ligninolytic enzymes, which are able to cleave oxidatively aromatic rings in lignin structure. Manganese peroxidase and laccase of white-rot-fungi are the most important of these among the ligninolytic enzymes. In addition, they are able to degrade xenobiotic aromatic polymers, persisting as environmental pollutants. Manganese and aromatic compounds have often been discussed as being inducers, enhancers or mediators of these ligninolytic enzymes. It is known that supplementing the growth medium with either Mn2+, veratryl alcohol or coal-derived humic acids leads to significantly enhanced extracellular ligninolytic activities. Measuring the amount of expressed mRNA of the two enzymes by quantitative RT-PCR provided evidence that the expression of manganese peroxidase was induced in the three tested white-rot fungi, Clitocybula dusenii b11, Nematoloma frowardii b19, and a straw-degrading strain designated i63-2. Laccase, on the other hand, was expressed in all three fungi with a significant basic activity even without inducer added. However, since the level of laccase mRNA was higher in cultures supplemented with any one of the tested inducers, we conclude that both manganese and the aromatic substances also increase the expression of laccase.